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7KH DUWLFOH GHVFULEHV LQ GHWDLO LQWHOOLJHQW EXV PHDVXUHPHQW DQG FRQWURO V\VWHP ,%6 ZKLFK DUH EDVHG RQ &$1 EXV
0RGEXV FRPPXQLFDWLRQVSURWRFROV DQG7UDQVGXFHU(OHFWURQLF'DWDVKHHW 7('60HDVXUHPHQW DQG FRQWURO V\VWHPDUH
FRQVWLWXWHG E\ WKH KRVW FRPSXWHU QRGHV DQG WKH EXV 7KH KRVW FRPSXWHU LV WKHPDVWHU QRGH RI WKHPHDVXUHPHQW DQG
FRQWUROV\VWHPUHDOL]LQJWKHFRQWURORIVDOYHQRGHWKHGLVSOD\RIPHDVXUHPHQWUHVXOWVDVZHOODVLQWHUDFWLRQZLWKWKHXVHU
7KH VODYH QRGH FRQVLVWV RI WKH VLJQDO SURFHVVLQJ XQLW WKH7('6 LQIRUPDWLRQ VWRUDJH XQLW FRPPXQLFDWLRQ XQLW DQG DQ














Available online at www.sciencedirect.com
© 2012 Published by Elsevier B.V. Selection and peer review under responsibility of Information Engineering 
Research  Institute Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
23 Cai Dongyang et al. /  IERI Procedia  3 ( 2012 )  22 – 27 




,Q WKH ILHOG RI VHQVRUV LQ RUGHU WR GHDOZLWK WKH SUREOHPRI D YDULHW\ RI REMHFWV LQWHUFRQQHFWLQJZLWK D




7,, DQG WKHQHWZRUNFDSDELOLW\DSSOLFDWLRQSURFHVVRU 1&$37KHFRUH WHFKQRORJ\RI WKH67,0 LV7('6
>@>@>@ ZKLFK KDV VWRUHG WKH PRGXOH QDPH GHYLFH W\SH VHULDO QXPEHU FDOLEUDWLRQ SDUDPHWHUV DQG RWKHU
LQIRUPDWLRQ VR WKDW WKH PRQLWRULQJ DQG FRQWURO QHWZRUN KDV D FHUWDLQ DELOLW\ WR DXWRPDWLFDOO\ LGHQWLI\ WKH
DFFHVVREMHFW
7KLVSDSHUKDVEXLOWDQLQWHOOLJHQWEXV0HDVXUHPHQWDQG&RQWUROV\VWHP,%6EDVHGRQ7('6ILHOGEXV
DQG0RGEXV FRPPXQLFDWLRQ SURWRFRO 7KH V\VWHP FDQ UHDOL]H WKH SOXJ DQG SOD\ WHFKQLTXH DQG DXWRPDWLF









WKH GHVLJQ RI 1&$3 FDQ EH VLPSOLILHG VR WKDW LW RQO\ KDV GDWD WUDQVPLVVLRQ DQDO\WLFDO DQG SDFNDJLQJ
IXQFWLRQV DQGPD\ HYHQ LQWHJUDWH WKH1&$3 WR WKH67,0>@ )LJ VKRZV WKHEDVLF DUFKLWHFWXUHRI D VPDUW
PHDVXUHPHQWDQGFRQWUROPRGXOHEDVHGRQ7('6,WLQFOXGHVWKHIROORZLQJSDUWV
































XQLWZLWK LQWHUQDODQDORJ WRGLJLWDOFRQYHUWHUDQG WKH7('6HPEHGGHG LQ LQWHUQDOVHULDO IODVKPHPRU\7KH
7('6FRQWDLQVLQIRUPDWLRQDERXWFDOLEUDWLRQIXQFWLRQDOLW\SDUDPHWHUVYHQGRUGDWDXQLWVHWF
x 1&$3
1&$3 LQ RXU WKH GHVLJQ SHUIRUPV WKH FRQQHFWLRQV EHWZHHQ WKH 67,0 DQG WKH QHWZRUN DFKLHYLQJ WKH
LQWHUDFWLRQ RI GDWD EHWZHHQ WKH 67,0 DQG WKH KRVW FRPSXWHU DW LWV FRUH LV 8$57 WR &$1 EXV PRGXOH








DFFRUGLQJ WR WKHFDOLEUDWLRQHQJLQHZKLFK LPSURYHV WKHDFFXUDF\RI WKHPHDVXUHPHQW UHVXOWVDQGVLPSOLILHV
WKHSURFHVV RI KRVWVLGHGDWDSURFHVVLQJ7KH7('6 LQLWLDOL]DWLRQ VRIWZDUH FRPSLOHGE\/DE9LHZZULWH WKH
LQLWLDOL]DWLRQLQIRUPDWLRQRIQRGHWKURXJKWKHEXVLQWHUIDFHLQWKH0&8PHPRU\
,%61RGHV

















5HIHU WR WKHEXV FRPPXQLFDWLRQZRUNIORZRI LQWHOOLJHQW EXVPHDVXUHPHQW DQG FRQWURO V\VWHP LQ)LJ 









26   Cai Dongyang et al. /  IERI Procedia  3 ( 2012 )  22 – 27 
'XULQJWKHGDWDUHTXHVWUHVSRQVHSURFHVVWKHUHDUHWZRH[FHSWLRQVWKHWUDQVPLVVLRQRIGDWDHUURUVZKLFK
LV VKRZHGDV WKHGDWDFDQQRWSDVV WKHFDOLEUDWLRQ WKHUH LVQRGDWD UHVSRQVHDIWHUZDLWLQJ IRU WKHHQGRI WKH
UHVSRQVHWLPH:KHQDQH[FHSWLRQRFFXUV WKHKRVWQHHGVWRUHUHTXHVWGDWD LI WKHEXVKDVQRGDWDUHVSRQVH
DIWHUDORQJWLPHLWPD\EHWKHEXVH[FHSWLRQ2QFHWKHEXVKDVDQH[FHSWLRQWKHKRVWVLGHKDVWRUHVWDUWWKH




KHDWV LPSODQWHG IHUURPDJQHWLF WKHUPDO VHHGE\KLJKLQWHQVLW\DOWHUQDWLQJPDJQHWLF ILHOG LQ WKHFRLO VRDV WR
UHDOL]HWKHWDUJHWHGWXPRUK\SHUWKHUPLD>@>@0HDVXUHPHQWDQGFRQWUROV\VWHPLQ)LJPDLQO\PRQLWRUVWKH
IROORZLQJSDUDPHWHUV WKH FRROLQJZDWHU IORZXVLQJ WKH IORZ WUDQVPLWWHU DQG WKHRXWSXW LV P$FXUUHQW
VLJQDO WHPSHUDWXUH RI FRROLQJ ZDWHU XVLQJ D GLJLWDO WHPSHUDWXUH VHQVRU '6% ZDWHU SUHVVXUH XVLQJ
GLIIXVHG VLOLFRQ SUHVVXUH WUDQVPLWWHU DQG WKH RXWSXW LV P$ FXUUHQW VLJQDO FRLO FXUUHQW XVLQJ D FXUUHQW











7('6 VWRUHG WKH EDVLF LQIRUPDWLRQ DERXW QRGH LQ D JHQHULF ZD\ DQG DOORZV WKH VHOILGHQWLILFDWLRQ RI WKH
VHQVRUV DQG DFWXDWRUV WR WKH QHWZRUNV DQG V\VWHPV'LJLWDO FRPPXQLFDWLRQ LQWHUIDFH WUDQVPLWV WKH VWDQGDUG
7('6 UHDGLQJ DQG ZULWLQJ LQVWUXFWLRQ RQ WKH &$1 EXV LQ DFFRUGDQFH ZLWK WKH 0RGEXV FRPPXQLFDWLRQ
SURWRFROIRUPDW7KLVDOORZVDOOQRGHVEDVHGRQ7('6DQGWKHVWDQGDUGUHDGLQJDQGZULWLQJFRPPDQGVFDQEH
UHDG E\ KRVWV UXQQLQJ WKH VDPH SURWRFRO 7KH PLFURFRQWUROOHU FRPLQJ ZLWK WKH 1&$3 FDQ FRPSOHWH
FRPPXQLFDWLRQSURWRFROSDUVLQJDQGSDFNDJLQJHQDEOLQJV\VWHPGHYHORSPHQWQRWWRFRQVLGHUWKHFRPSOH[LW\
RI WKH EXV FRPPXQLFDWLRQ SURWRFRO DQG UHGXFHV WKH WHFKQLFDO WKUHVKROG RI XVLQJ 7('6 WR GHYHORS WKH
LQWHOOLJHQWFRQWUROQRGH)RUDYDULHW\RIVLJQDOVVXFKDVWKHWUDQVPLWWHURXWSXWP$VLJQDO$&DQG'&
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YROWDJH VLJQDOGLIIHUHQW VLJQDOFRQGLWLRQLQJFLUFXLWV KDYHEHHQGHVLJQHGHDFKFLUFXLW DV D VHSDUDWHPRGXOH
3OHQW\RIVLJQDOFRQGLWLRQLQJPRGXOHVDQGWUDQVSDUHQWGDWDWUDQVIHUPRGXOHXQLILHGGDWDVWRUDJHWKHVWDQGDUG
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